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(54) VALVE-ACTUATING DEVICE FOR INTERNAL COMBUSTION ENGINE 



(57) A pair of link arms (19A and 20A) each support- 
ed at one end thereof on an engine body (1 ) for swinging 
movement about an axis parallel to a rotational axis for 
a valve-operating cam (16) are connected at the other 
ends, for relative turning movement about an axis par- 
allel to the rotational axis, directly to a rocker arm (1 8A) 
having a valve abutment (1 5) abutting against an engine 
valve (6) and a cam abutment (17) contacting with the 
valve-operating cam (16). At least any one of the link 
arms (19A and 20A) is swingably supported at one end 
thereof on the engine body ( 1 ) f or continuous movement 
within a plane perpendicular to a rotational axis for the 
valve-operating cam (16). Such an arrangement en- 
sures that a valve-operating system can be constructed 
compactly, and the opening lift amount of the engine 
valve can be changed continuously, while ensuring an 
excellent followability to the valve-operating cam. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a valve-oper- 
ating system for an internal combustion engine and par- 
ticularly, to an improvement in a valve-operating system 
for an internal combustion engine, which is designed so 
that the opening lift amount of an engine valve can be 
changed continuously. 

BACKGROUND ART 

[0002] A valve-operating system for an internal com- 
bustion engine designed so that the opening lift amount 
of an engine valve can be changed continuously is al- 
ready known, for example, from Japanese Patent Appli- 
cation Laid-open N6.8-74534 or the like. In this valve- 
operating system, a rocker arm has at one end a valve 
abutment abutting against an engine valve; one end of 
a pushrod is fitted over the other end of the rocker arm, 
and a link mechanism is mounted between the other end 
of the pushrod and a valve-operating cam. 
[0003] In the conventional valve-operating system, it 
is necessary to ensure relatively large spaces for dispo- 
sition of the link mechanism and the pushrod between 
the valve-operating cam and the rocker arm, resulting 
in an increase in size of the valve-operating system. 
Moreover, a driving force from the valve-operating cam 
is transmitted through the link mechanism and the push- 
rod to the rocker arm and hence, it is difficult to mention 
that the followability of the rocker arm to the valve-op- 
erating cam, i.e., the opening/closing followability of the 
engine valve is excellent. 

[0004] The present invention has been accomplished 
with such circumstances in view, and it is an object of 
the present invention to provide a valve-operating sys- 
tem for an internal combustion engine, wherein the 
opening lift amount of the engine valve can be changed 
continuously, while ensuring providing the compactness 
and ensuring the excellent followability to the valve-op- 
erating cam. 

DISCLOSURE OF THE INVENTION 

[0005] To achieve the above object, according to a 
first aspect and feature of the present invention, there 
is provided a valve-operating system for an internal 
combustion engine, comprising a rocker arm having a 
valve abutment abutting against an engine valve and a 
cam abutment contacting with a valve-operating cam, 
and a pair of fink arms each of which is supported at one 
end thereof on an engine body for swinging movement 
about an axis parallel to a rotational axis for the valve- 
operating cam and connected at the other end directly 
to the rocker arm for relative turning movement about 
an axis parallel to the rotational axis, the one end of at 
least any one of the link arms being swingably supported 



on the engine body for continuous movement within a 
plane perpendicular to the rotational axis for the valve- 
operating cam. 

[0006] With such arrangement of the first feature^ the 
5 opening lift amount of the engine valve can be changed 
continuously by changing the swinging movement-sup- 
porting point of at least any one of the link arms on the 
engine body continuously. Moreover, the pair of link 
arms are connected directly to the rocker arm and 
10 hence, spaces for disposition of the link arms can be 
reduced, leading to the compactness of the valve-oper- 
ating system. A power from the valve -ope rating cam is 
transmitted directly to the rocker arm and hence, the ex- 
cellent followability to the valve-operating cam can be 
15 ensured. 

[0007] According to a second aspect and feature of 
the present invention, in addition to the arrangement of 
the first feature, the other ends of the link arms are con- 
nected in a row and relatively tumably to the other end 
20 of the rocker arm provided at one end thereof with the 
valve abutment. With such arrangement, the link arms 
can be disposed more compactly, leading to the further 
compactness of the valve-operating system. 
[0008] According to a third aspect and feature of the 
present invention, in addition to the arrangement of the 
first or second feature, one of the linkarms closertothe 
valve-operating cam is swingably supported at one end 
thereof on the engine body in a fixed position, and one 
of the link arms farther from the valve-operating cam is 
swingably supported at one end thereof movable on the 
engine body. With such arrangement, the distance of 
movement of the link arm with one end movable can be 
easily ensured, while avoiding the interference with the 
valve-operating cam. 

[0009] The above and other objects, features and ad- 
vantages of the invention will becomes apparent from 
the detailed description of the preferred embodiments 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Figs.1 to 4 show a first embodiment of the present 
invention, wherein Fig. 1 is a partially vertical sec- 
tional view of an internal combustion engine, show- 
ing a valve-operating system during a closing oper- 
ation in a state in which the opening lift amount is 
large; Fig.2 is a partially vertical sectional view of 
the internal combustion engine, showing the valve- 
operating system during the closing operation in a 
state in which the opening lift amount is small; Fig. 
3 is a sectional view similar to Fig.2, but during an 
opening operation in the state in which the opening 
lift amount is large; and Fig.4 is a sectional view sim- 
ilar to Fig.2, but during the opening operation in the 
state in which the opening lift amount is small; Figs. 
5 to 8 show a second embodiment of the present 
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invention, wherein Fig.5 is a partially vertical sec- 
tional view of an internal combustion engine, show- 
ing a valve-operating system during a closing oper- 
ation in a state in which the opening lift amount is 
large; Fig.6 Is a sectional view similar to Fig.5, but 
during the dosing operation in a state in which the 
opening lift amount is small; Fig. 7 is a sectional view 
similar to Fig.5, but during an opening operation in 
the state in which the opening lift amount is large; 
and Fig.8 is a sectional view similar to Fig.5, but dur- 
ing the opening operation in the state in which the 
opening lift amount is small. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 1] A first embodiment of the present invention will 
now be described with reference to Figs. 1 to 4. Referring 
first to Fig.1 , a cylinder head 2 constituting a portion of 
an engine body 1 of an internal combustion engine is 
provided with an intake port 4 and an exhaust port 5 ca^ 
pable of leading to a combustion chamber 3, and in- 
cludes an intake valve 6 as an engine valve for control- 
ling the amount of an air-fuel mixture flowing from the 
intake port 4 into the combustion chamber 3, and an ex- 
haust valve 7 for controlling the amount of combustion 
exhaust gas discharged from the combustion chamber 
3 into the exhaust port 5. The intake and exhaust valves 
6 and 7 are disposed so that they can be opened and 
closed. 

[0012] The cylinder head 2 is provided with a guide 
tube 8 for guiding the opening and closing operations of 
the intake valve 6, and a guide tube 9 for guiding the 
opening and closing operations of the exhaust valve 7. 
A retainer 10 is fixed to an upper portion of the intake 
valve 6 protruding from the guide tube 8, and the intake 
valve 6 is biased in a closing direction by a valve spring 
12 mounted between the retainer 10 and the cylinder 
head 2. A retainer 11 is also fixed to an upper portion of 
the exhaust valve. 7 protruding from the guide tube 9, 
and the exhaust valve 7 is biased in a closing direction 
by a valve spring 13 mounted between the retainer 11 
and the cylinder head 2. 

[0013] . A valve-operating system for driving the intake 
valve 6 to open and close it includes a camshaft 14 dis- 
posed above the intake vatve 6 and rotatably supported 
on the cylinder head 2 and a holder (not shown) coupled 
to the cylinder head 2, and a rocker arm 1 8A which is 
disposed above the camshaft 1 4 and has a tappet screw 

15 as a valve abutment abutting against an upper end 
of the intake valve 6 and a roller 1 7 as a cam abutment 
contacting with a valve-operating cam 1 6 provided on 
the camshaft 1 4. and first and second link arms 1 9A and 
20A connected to the rocker arm 1 8A. 

[0014] The tappet screw 15 is threadedly engaged 
with one end of the rocker arm 1 8A, so that its advanced 
and retracted positions can be adjusted. The roller 17 
which is in rolling contact with the valve-operating cam 

16 is rotatably supported on a cylindrical support tube 



21 mounted at the other end of the rocker arm 1 8A and 
having a rotational axis for the valve-operating cam 16, 
i.e., an axis parallel to an axis of the camshaft 14. 
[001 5] Each of support shafts 22A and 23A having an 

5 axis parallel to the camshaft 14 is mounted at one end 
of each of the first and second link arms 19A and 20A. 
The support shafts 22A and 23A are rotatably connect- 
ed to the cylinder head 2 in the engine body 1 . Namely, 
each of the first and second link arms 19A and 20A is 

10 supported at one end on the cylinder head 2 for swinging 
movement about an axis parallel to the rotational axis 
for the valve-operating cam 16. 

[001 6] The first link arm 19A is connected at the other 
end thereof directly to the other end of the rocker arm 

15 1 8A for relative turning movement about an axis parallel 
to the rotational axis forthe valve-operating cam 1 6, and 
the second (ink ami 20A disposed above the first link 
arm 1 9A is connected at the other end thereof directly 
to the other end of the rocker arm 1 8A for relative turning 

20 movement about an axis parallel to the rotational axis 
forthe valve-operating cam 16 in such a manner that it 
is arranged above and in a row with the other end of the 
first link arm 1 9A. Namely, the other end of the first link 
arm 1 9A is connected to the support tube 21 , and the 

25 other end of the second link arm 20A is connected to 
the other end of the rocker arm 1 8A above the roller 1 7 
through a connecting shaft 24 parallel to the roller 17. 
The support tube 21 and the connecting shaft 24 are 
disposed to extend in an input direction from the valve- 

30 operating cam 1 6 to the rocker arm 1 8A. 

[0017] It should be noted here that the support shaft 
22A mounted at one end of one 1 9A of the first and sec- 
ond link arms 1 9A and 20A closer to the valve-operating 
cam 16 is swingably supported on the cylinder head 2 

35 in a fixed position, whereas the support shaft 23A 
mounted at one end of one 20A of the first and second 
link arms 1 9A and 20A farther from the valve-operating 
cam 16 is swingably supported on the cylinder head 2 
for continuous movement within a plane perpendicular 

40 to the rotational axis for the valve-operating cam 16, i. 
e., the axis of the camshaft 14, and is driven by an elec- 
tric motor, an electromagnetic actuator, a hydraulic 
mechanism and the like. 

[001 8] Moreover, one end of each of the first and sec- 
45 ond link arms 1 9A and 20A is disposed on a side oppo- 
site from the intake valve 6 with respect to the other end 
of each of the first and second link amis 19A and 20A. 
Such disposition makes itpossibleto avoid that a turning 
movement-supporting structure at one end of each of 
so the first and second link arms 1 9A and 20A and a driving 
structure at one end of the second link arm 20A interfere 
with members such as the retainer 10 and the valve 
spring 12 associated with the intake valve 6. 
[0019] To ensure that the roller 1 7 is always in sliding 
55 contact with the valve-operating cam 1 6, for example, a 
torsion spring 25 is mounted between the first link arm 
19A and the cylinder head 2 to surround the support 
shaft 22A mounted at one end of the first link arm 1 9A. 
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. [0020] In the valve-operating system of such arrange- 
ment, if the lift amount of the intake valve 6 is desired 
to assume the maximum value, the support shaft 23A 
of the second link arm 20A is disposed at a position 
shown in Rg.1 ', and If the lift amount of the intake valve s 
6 is desired to be decreased, for example, to about 20 
% of the maximum lift amount, the support shaft 23A of 
the second link arrn 20A is moved downwairds from the 
position shown in Fig.1 (the position shown by a dashed 
line) as stiown in Fig.2. 10 
[0021] An instantaneous center C of the rocker arm 
1 8A is a point of intersection of a straight line connecting 
the axes of the support shaft 22A and the support tube 
21 to each other and a straight line connecting the axes 
of the support shaft 23A and the connecting shaft 24. . *5 
An instantaneous center C of the rocker arm 18A when 
the support shaft 23A has been displaced to the position 
shown in Fig.2 has been displaced to a position in prox- 
imity to the intake valve 6 with respect to an instantane- 
ous center C of the rocker arm 18A when the support 20 
shaft 23A is in the position shown in Fig.1 . Thus, a lever 
ratio (= A/B) which is a ratio of a distance A between a 
contact point of the tappet screw 1 5 with the intake valve 
6 and the instantaneous center C to a distance B be- 
tween a contact point of the roller 1 7 with the valve-op- 25 
erating cam 1 6 and the instantaneous center C is varied, 
and the lever ratio in a state shown in Fig.2 is smaller 
than that in a state shown in Fig.1 . 
[0022] With such a variation in lever ratio, when the 
roller 17, i.e., the other end of the rocker arm 18A is 30 
pushed up by the valve-operating cam 1 6 when the sup- 
port shaft 23A is in the position shown in Fig.1 , an open- 
ing lift amount L1 of the intake valve 6 assumes a max- 
imum value, as shown in Flg.3, and when the roller 17, 
i.e., the other end of the rocker arm 18A is pushed up 35 
by the valve-operating cam 16 when the support shaft 
23A is in the position shown in Fig.2, an opening lift 
amount L2 of the intake valve 6 assumes a value as low 
as, for example, 20 % of the maximum lift amount L1, 
as shown in Fig.4. 40 
[0023] Moreover, the position of the support shaft 23A 
can be changed continuously, and the lever ratio can be 
changed continuously by the continuous change in po- 
sition of the support shaft 23A, whereby the opening lift 
amount of the intake valve 6 can be changed continu- 45 
ously. 

[0024] A valve-operating system for driving the ex- 
haust valve 7 to open and close the latter is constructed 
as is the above-described valve-operating system for 
driving the intake valve 6 to open and close the latter, so 
and includes a rocker arm 1 8 having at one end the tap- 
pet screw 15 as a valve abutment which abuts against 
an upper end of the exhaust valve 7. 
[0025] The operation of the first embodiment will be 
described below. The first and second link arms 1 9A and 55 
20A supported at one ends thereof on the cylinder head 
2 for swinging movement about the axis parallel to the 
rotational axis for the valve-operating cam 16 are con- 



nected at the other ends directly to the rocker arm 18A 
for relatively turning movement about the axis parallel 
to the rotational axis. The second link arm 20A is swing- 
ably supported at the one end thereof on the cylinder 
head 2 for continuous movement within the plane per- 
pendicular to the rotational axis for the valve-operating 
cam 16. 

[0026] Therefore, the instantaneous center C of the 
rocker arm 18A is changed by continuously changing 
the swinging movement-supporting point of the second 
link arm 20A on the cylinder head 2. Thus, the lever ratio 
can be changed continuously, whereby the opening lift 
amount of the intake valve 6 can be changed continu- 
ously. 

[0027] Moreover, the first and second link arms 19A 
and 20A are connected directly to the rocker arm 18A 
and hence, spaces for disposition of the Jink arms 19A 
and 20A can be reduced to provide the compactness to 
the valve-operating system. A power from the valve-op- 
erating system 16 is transmitted directly to the rocker 
arm 18A and hence, an excellent fbllowability to the 
valve-operating cam 16 can be ensured. 
[0028] The other ends of the first and second link arms 
1 9A and 20A are connected in a row and relatively turn- 
ably tq the other end of the rocker arm 18A provided at 
one end with the tappet screw 15. Therefore, the link 
arms 19A and 20A can be disposed more compactly, 
leading to the further compactness of the valve-operat- 
ing system. 

[0029] Further, one 19A of the first and second link 
arms 1 9A and 20A closer to the valve-operating cam 1 6 
is swingably supported at one end on the cylinder head 
2 in the fixed position, and the other 20A of the first and 
second link arms 1 9A and 20A farther from the valve- 
operating cam 16 is swingably supported at one end 
movable on the cylinder head 2. Therefore, the distance 
of movement of the second link arm 20A with one end 
movable can be easily ensured, while avoiding the in- 
terference with the valve-operating cam 1 6. 
[0030] Moreover, the first link arm 19A is connected 
to the rocker arm 18A through the support tube 21 
mounted on the rocker arm 1 8A to support the roller 1 7 
which is in rolling contact with the valve-operating cam 
1 6, and the support tube 21 also serves as a connecting 
shaft. Therefore, it is unnecessary to separately mount 
an exclusiveconnecting shaft for connecting the first link 
arm 19A, thereby enabling a reduction in number of 
parts and contributing to a reduction in size of the rocker 
arm18A. 

[0031] Further, the support tube 21 and the connect- 
ing shaft 24 are disposed to extend in the input direction 
from the valve-operating cam 1 6 to the rocker arm 1 8A 
and hence, the efficiency of transmission from the valve- 
operating cam 16 to the rocker arm 18A can be en- 
hanced, while avoiding that the connecting shaft 24 in- 
terferes with the valve-operating cam 1 6. 
[0032] A second embodiment of a second embodi- 
ment of the present invention will now be described with 
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reference to Figs.5 to 8. Referring to first to Fig.5, a 
valve^operating system for driving an intake valve 6 to 
open and close it includes a camshaft 14 disposed 
above the intake valve 6 and rotatably supported on a 
cylinder head 2 and a holder (not shown) coupled to a 
cylinder head 2, a rocker arm 1 8B which is disposed be- 
low the camshaft 14 and which has a tappet screw 15 
as a valve abutment abutting against an upper end of 
the intake valve 6 and a roller 17 as a cam abutment 
contacting with a valve-operating cam 16 provided on 
the camshaft 14 5 and first and second link arms 1 9B and 
20B connected to the rocker arm 18B. 
[0033] The roller 1 7 which is in rolling contact with the 
valve-operating cam 16 is rotatably supported on a cy- 
lindrical support tube 21 mounted at an upper portion of 
the other end of the rocker arm 18B and having an axis 
parallel to an axis of the camshaft 14. 
[0034] Support shafts 22B and 23B having axes par- 
allel to the camshaft 14 are mounted at one ends of the 
first and second link arms 19B and 20B, respectively 
and tumably connected to the cylinder head 2. Namely, 
each of the first and second link arms 19B and 20B is 
supported at one end on the cylinder head 2 for swinging 
movement about an axis parallel to a rotational axis for 
the valve-operating cam 16. 

[0035] The other end of the first link arm 19B is con- 
nected to the support tube 21 . Namely, the other end of 
the first link;arm 19B is connected directly to the other 
end of the rocker arm 1 8B for relative turning movement 
about an axis parallel to the rotational axis for the valve- 
operating cam 16. In addition, the second link arm 20B 
is disposed below the first link arm 19B and connected 
at the other end to the other end of the rocker arm 1 8B 
below the roller 1 7 through a connecting shaft 24 parallel 
to the roller 1 7. Namely, the second link arm 20B is con- 
nected at the other end directly to the other end of the 
rocker arm 1 8B for relative turning movement about the 
axis parallel to the rotational axis for the valve-operating 
cam 1 6 in such a manner that it is arranged below in a 
row with the other end of the first link arm 1 9B. 
[0036] Moreover, the support shaft 22B mounted at 
one end of one 19B of the first and second link arms 
1 9B and 20B closer to the valve-operating cam 1 6 is 
swingably supported on the cylinder head 2 in a fixed 
position, and the support shaft 23B mounted at one end 
of the other 20B of the first and second link arms 19B 
and 20B farther from the valve-operating cam 16 is 
swingably supported on the cylinder head 2 for contin- 
uous movement within a plane perpendicular to the ro- 
tational axis for the valve-operating cam 1 6, i.e., the axis 
of the camshaft 14. 

[0037] To ensure that the roller 1 7 is always in sliding 
contact with the valve-operating cam 1 6, for example, a 
torsion spring 25 is mounted between the first link arm 
19B and the rocker arm 188 to surround the support 
tube 21 mounted at the other end of the first link arm 
19B. 

[0038] In such valve-operating system, if . the lift 
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amount of the intake valve 6'is desired to assume the 
maxjmum value, the support shaft 23B.of the second 
link arm 20B is disposed at a position shown in Fig.5, 
and if the lift amount of the intake valve 6 is desired to 

5 be decreased, for example, to "0", the support shaft 23B 
of the second link arm 20B is moved downwards from 
the position shown in Fig. 5 (the position shown by a 
dashed line) as shown in Fig.5), as shown in Fig.6. 
[0039] When the roller 17, i.e., the other end of the 

10 rocker arm 18B is pushed down by the valve-operating 
cam 16 when the support shaft 23B is in the position 
shown in Fig.5, the opening lift amount of the intake 
valve 6 assumes the maximum value, as shown in Fig. 
7. On the other hand, when the roller 17, i.e., the other 

15 end of the rocker arm 1 8B is pushed down by the valve- 
operating cam 16 when the support shaft 23B is in the 
position shown in Fig.6, the intake valve 6 remains 
closed and stopped, as shown in Fig.8. 
[0040] Moreover, the position of the support shaft 23B 
20 can be changed continuously, and the opening lift 
amount of the intake valve 6 can be changed continu- 
ously by continuously changing the position of the sup- 
port shaft 23B. 

[0041] Even according to the second embodiment, 

25 the opening lift amount of the intake valve 6 can be 
changed continuously by continuously changing the 
swinging movement-supporting point of the second link 
arm 20B on the cylinder head 2. 
[0042] Moreover, the first and second link arms 19B 

30 and 20B are connected directly to the rocker arm 18B 
and hence, spaces for disposition of the link arms 19B 
and 20B can be reduced, leading the compactness of 
the valve-operating system. A power from the valve-op- 
erating system 16 is transmitted directly to the rocker 

35 arm 18B and hence, an excellent followability to the 
valve-operating cam 1 6 can be ensured. 
[0043] The other ends of the first and second link arms 
1 9B and 20B are connected in a row and relatively tum- 
ably to the other end of the rocker arm 1 8B provided at 

40 one erid with the tappet screw 15. Therefore, the link 
arms 19A and 20A can be disposed more compactly, 
leading to the further compactness of the valve-operat- 
ing system. 

[0044] Further, one 19B of the first and second link 
45 arms 19B and 20B closer to the valve-operating cam 16 
is swingably supported at one end on the cylinder head 
2 in the fixed position, and one 20B of the first and sec- 
ond link arms 1 9B and 20B farther from the valve-oper- 
ating cam 16 is swingably supported at one end mova- 
so ble on the cylinder head 2. Therefore, the distance of 
. movement of the second link arm 20B with one end mov- 
able can be easily ensured, while avoiding the interfer- 
ence with the valve-operating cam 16. 
[0045] Although the embodiments of the present in- 
55 vention have been described in detail, it will be under- 
stood that the present invention is not limited to the 
above-described embodirhents, and various modifica- 
tions in design may be made without departing from the 
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spirit and scope of the invention defined in claims. 
[0046] For example, the one end of one of the pair of 
link arms 1 9A and 20A; 1 9B arid 20B is movable in each 
of the above-described embodiments, but both of the 
one ends of both the link arms 19A and 20A; 19B and 5 
20B may be movable. 

[0047] The present invention is applicable not only to 
the valve-operating system for the internal combustion 
engine for the vehicle but also to a valve-operating sys- 
tem for ah internal combustion engine for a boat prope(- i o 
ling machine such as an outboard engine system includ- 
ing a crankshaft supported to be directed vertically. 

Claims is 

1. A valve-operating system for an internal combus- 
tion engine, comprising a rocker arm (18A, 18B) 
having a valve abutment (15) abutting against an 
engine valve (6) and a cam abutment (1 7) contact- 20 
ing with a valve-operating cam (16), and a pair of 
link arms (19A and 20A; 19B and 20B) each of 
which is supported at one end thereof on an engine 
body (1) forswiniging movement about an axis par- 
allel to a rotational axis for said valve-operating cam 25 
(16) and connected at the other end directly to said 
rocker arm (18A, 18B) for relative turning move- 
ment about an axis parallel to said rotational axis, 
said one end of at least any one of said link arms 

(1 9A and 20A; 1 9B and 20B) being swingabty sup- 30 
ported on said engine body (1) for continuous 
movement within a plane perpendicular to the rota- 
tional axis for said valve-operating cam (1 6). 

2. A valve-operating system for an internal combus- 35 
tion engine according to claim 1, wherein said link 
arms (19A and 20A; 1 9B and 20B) are connected 

at the other ends in a row and relatively tumably to 
the other end of said rocker arm (18A, 18B) provid- 
ed at one end thereof with said valve abutment (15). 40 

3. A valve-operating system for an internal combus- 
tion engine according to claim 1 or 2, wherein one 
(1 9A, 1 9B) of said link arms (1 9A and 20A; 1 9B and 
20B) closer to said valve-operating cam (16) is 45 
swingably supported at one end thereof on the en- 
gine body (1 ) in a fixed position, and one (20A, 20B) 
of said link amis (19A and 20A; 19B and 20B) far- 
ther from said valve-operating cam (1 6) is swinga- 
bly supported at one end thereof movable on the so 
engine body (1). 

4. A valve-operating system for an internal combus- 
tion engine according to claim 1 or 2, wherein the 
roller (1 7) as said cam abutment is turnably support- ss 
ed on a cylindrical support tube (21) mounted on 
said rocker arm (18A, 18B) and having an axis par- 
allel to said rotational axis for said valve-operating 



cam (1 6), and one (1 9A, 1 9B) of said link arms (1 9A 
and 20A; 19B and 20B) is connected at the other 
end to said support tube (21 ). 

5. A valve-operating system for an Internal combus- 
tion engine according to claim 4, wherein the other 
(20A) of said link arms (19A and 20A) is connected 
at the other end to said rocker arm (1 8A) above the 
roller (17) through a connecting shaft (24) parallel 
to the roller (1 7), and the support tube (21 ) and the 
connecting shaft (24) are disposed to extend in an 
input direction from the valve-operating cam (1 6) to 
said rocker arm (1 8A). 

6. A valve-operating system for an internal combus- 
tion engine according to claim 3, wherein the roller 
(17) as said cam abutment is tumably supported on 
a cylindrical support tube (21) mounted on said 
rocker arm (18A, 18B) and having an axis parallel 
to a rotational axis for said valve-operating cam 

(16) , and one (1 9A, 1 9B) of said link arms (1 9A and 
20A; 19B and 20B) closer to said valve-operating 
cam (1 6) is connected at the other end to said sup- 
port tube (21). 

7. A valve-operating system for an internal combus- 
tion engine according to claim 6, wherein one (20A) 
of said link arms (19A and 20A) farther from said 
valve-operating cam (16) is connected at the other 
end to said rocker arm (18A) above the roller (17) 
through a connecting shaft (24) parallel to the roller 

(17) , and the support tube (21) and the connecting 
shaft (24) are disposed to extend in an input direc- 
tion from the vaive-operating cam (16) to said rock- 
er arm (1 8A). 

8. A vaive-operating system for an internal combus- 
tion engine according to claim 4, wherein the other 
(20B) of said link arms (19B and 20B) is connected 
at the other end to said rocker arm (1 8B) below said 
roller (1 7) through a connecting shaft (24) parallel 
to said roller (1 7), and the support tube (21 ) and the 
connecting shaft (24) are disposed to extend in an 
input direction from the valve-operating cam (1 6) to 
said rocker arm (18A). 

9. A valve-operating system for an internal combus- 
tion engine according to claim 6, wherein one (20B) 
of said link arms (19B and 20B) farther from said 
valve-operating cam (16) is connected at the other 
end to said rocker arm (1 8B) above said roller (1 7) 
through a connecting shaft (24) parallel to said roller 
(17), and the support tube (21 ) and the connecting 
shaft (24) are disposed to extend in an input direc- 
tion from the valve-operating cam (16) to said rock- 
er arm (18B). 

10. A valve-operating system for an internal combus- 
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tion engine according to claim 1 or 2, wherein one 
ends of said link arms (1 9 A and 20A; 1 9B and 20B) 
are disposed on a side opposite from said engine 
valve (6) with respect to the other ends of said link 
arms (1 9A and 20A; 1 9B and 20B). 5 

11. A valve-operating system for an internal combus- 
tion engine according to claim 3, wherein one ends 
of said link arms (1 9A and 20A; 1 9B and 20B) are 
disposed on a side opposite from said engine valve 10 
(6) with respect to the other ends of said link arms 
(19A and 20A; 19B and 20B). 

12. A valve-operating system for an internal combus- 
tion engine according to claim 4, wherein one ends is 
of said link arms (19A and 20A; 19B and 20B) are 
disposed on a side opposite from said engine valve 

(6) with respect to the other ends of said link arms 
(19A and 20A; 1 9B and 20B). 

20 

13. A valve-operating system for an internal combus- 
tion engine according to claim 5, wherein one ends 
of said link arms (1 9A and 20A) are disposed on a 
side opposite from said engine valve (6) with re- 
spect to the other ends of said link arms (1 9A and 25 
20A). 

14. A valve-operating system for an internal combus- 
tion engine according to claim 6, wherein one ends 

of said link arms (1 9B and 20B) are disposed on a 30 
side opposite from said engine valve (6) with re- 
spect to the other ends of said link arms (19B and 
20B). 

15. A valve-operating system for an internal combus- 35 
tion.engine according to claim 7, wherein one ends 

of said link arms (19B and 20B) are disposed on a 
side opposite from said engine valve (6) with re- ' 
spect to the other ends of said link arms (19B and 
20B). 40 



16. A valve-operating system for an internal combus- 
tion engine according to claim 8, wherein one ends 
of said link arms (19B and 20B) are disposed on a 
side opposite from said engine valve (6) with re- 45 
spect to the other ends of said link arms (19B and 
20B). 

17. A valve-operating system for an internal, combus- 
tion engine according to claim 9, wherein one ends so 
of said link arms (19B and 20B) are disposed on a 
side opposite from said engine valve (6) with re- 
spect to the other ends of said link arms (19B and 
20B). 
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